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MOBILE TELECOMMUNICATIONS SYSTEM THAT IS ROBUST WITH 
RESPECT TO RADIO NETWORK CONTROLLER FAILURES 

BACKGROUND OF THE INVENTION 
L FIELD OF THE INVENTION 

The present invention relates to a UMTS (Universal Mobile Telephone 
System) type of mobile radio telecommunications system that is robust with 
respect to radio network controller failures. 

IL DESCRIPTION OF THE RELATED ART 

A UMTS type system consists of a UTRAN (Universal Terrestrial 
Radio Access Network) type of network, mobile terminals commonly known 
as user equipment (UE) devices, and a core network linked with the public 
switched telephone network and the Internet network. A system of this kind 
is illustrated in Figure 1. The UTRAN network consists of a set of radio 
network sub-systems RNS connected to the core network by means of an 
interface lu. Each radio network sub-system RNS consists of a radio network 
controller RNC controlling a set of logic elements, known as Node B, by 
means of an interface lub. The radio network controllers RNC are connected 
to each other by an interface hir. Each Node B serves one or more cells of the 
network. Cells may be grouped in areas known as UTRAN registration areas 
(URA). A URA generally brings together the cells arranged along a given 
path that is generally very much used, for example the cells along a 
motorway. Finally, each user equipment device UE is connected to one or 
more Node Bs through a radio interface Uu. 
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In the example of Figure 1, the UTRA.N network comprises three radio 
network controllers referenced RNCl, RNC2, and RNC3 and each of these 
radio network controllers controls two Node Bs. Four user equipment 
devices UEl, UE2, UE3 and UE4 are connected to these Node Bs. 

The user equipment devices have two modes of operation: an idle 
mode and a connected mode. During the idle mode, no system resource is 
specifically allocated for the conveyance of data to and from the user 
equipment device. The user equipment device is in idle mode for example 
after it is powered on. In this mode, each user equipment device is identified 
by a core network identity which may be either the IMSI (International 
Mobile Subscriber Identity) of the user equipment device (which is 
transmitted to the core network during the first connection of the user 
equipment device to the UMTS system) or a TMSI (Temporary Mobile 
Subscriber Identity) for a circuit switch service or a PTMSI (Packet 
Temporary Mobile Subscriber Identity) for a packet switch service. 

The user equipment device passes into connected mode when there is 
a request for making a connection to the system. Thus, as soon as 
information has to be transmitted to a user equipment device in idle mode, 
the core network uses the UTRAN network to send a paging message to the 
user equipment device concerned to ask it to pass into connected mode. 

In connected mode, the user equipment device may take fom: states 
known as mobility states: 

- CelLDCH for CeU Dedicated Channel; 

- Cell_FACH for Cell Forward Access Channel; 

- URA_PCH for UTRAN Registration Area Paging Channel; 

- CelLPCH for Cell Paging Channel. 



D'herbemont 1-1-1-26 



3 



These four mobility states are described in detail in the radio access 
network group technical specification "3GPP TS 25.331 V3.5.0", section 7, 
pages 30-32 and Appendix B, pages 615-622, updated in December 2000. 

In brief, in the four mobility states of the connected mode, system 
resources are allocated for the transmission of data in the uplink and/ or 
downlink. These radio resources may or may not be shared among several 
user equipment devices. 

In connected mode, the user equipment devices are identified by a 
URNTI (UTRAN Radio Network Temporary Identity) allocated by one of the 
Serving Radio Network Controllers (SRNC). The URNTI of a user equipment 
device contains the identity of the serving radio network controller 
associated with it. The serving radio network controller of a user equipment 
device in connected mode corresponds to the radio network controller that is 
linked with the core network for the connection considered. For example, if 
we consider in Figure 1 that the user equipment device UE3 transmits data to 
the core network by passing first of all through the radio network controller 
RNC2 and then through the radio network controller RNCl, the latter is the 
serving radio network controller associated with the user equipment device 
UE3. 

In the event of the failure of one of the radio network controllers 
leading to a break in the connections lu between this radio network 
controller and the core network and the loss of all or part of the data 
pertaining to the user equipment device, for example the URNTIs, all the 
user equipment devices having this radio network controller as the serving 
radio network controller are perceived by the core network as being in the 
idle mode. It must be noted that, when the defective radio network controller 
starts working properly again, it also perceives all the user equipment 
devices as being in idle mode. Once the defective radio network controller 
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works properly again, if the core network tries to set up a connection with^ 
these user equipment devices to send them data, the radio network 
controller will try to establish a connection using their core network identity. 
Since the user equipment devices are in connected mode, they v^ll be 
unaware of these attempts to make connection. All these user equipment 
devices are therefore inaccessible until they themselves make their presence 
known to the network for example by an updating operation. This period of 
non-accessibility of the user equipment device may be very lengthy and may 
last several hours. 

At present, the only solution to this problem lies in sending paging 
messages by testing all the URNTIs possible in order to connect with all the 
user equipment devices in connected mode having one of these identities 
and ask them to make their presence known to the network. This approach is 
not very satisfactory because it is very costly in terms of system resources (in 
paging channel PCH) and in time. Indeed, there may be more than 100,000 
user equipment devices connected to each radio network controller. 

SUMMARY OF THE INVENTION 

Thus, it is an aim of the invention to find an approach to limit this 
period of non-accessibility of user equipment devices to the utmost possible 
extent 

An object of the invention therefore is a system of mobile radio 
telecommunications comprising a core network, a UTRAN network and a 
plurality of user equipment devices, said UTRAN network comprising radio 
network controllers each controlling one or more coverage areas called cells 
in which the user equipment devices move about, each user equipment 
device being capable of working selectively in two modes of operation, a 
connected mode in which resources of the system are assigned to the setting 
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up of a connection with the user equipment device and an idle mode 
characterized in that, following a temporary interruption in operation of a 
radio network controller of the UTIJAN network and a reinitialization of this 
radio network controller, the UTRAN network sends a piece of information 
to all the cells controlled by the reinitialized radio network controller or by 
its neighbouring radio network controllers, this piece of irrformation 
prompting the user equipment devices that are in these cells to make their 
presence known to the UTRAN network, and in that said user equipment 
devices in connected mode are capable of processing said piece of 
information. This information is for example transmitted through a 
broadcast channel. 

In a first embodiment, the information sent is a modified value, Tj^^^, 
of the periodic ceU update or the periodic URA update timer. This 
information is broadcast by the broadcast channel. Each user equipment 
device in connected mode then makes its presence known to the UTRAN 
network at the end of a random period of time t^jp^ate smaller than T^ew- 

In a second embodiment, the transmitted information consists of a 
flag indicating that one of the radio network controllers of the UTRAN 
network has been reirutialized and a maximiun time value t^ax assigned to 
the user equipment devices to make their presence known to the UTRAN 
network. In this embodiment, the user equipment devices also make their 
presence known to the UTRAN network at the end of a random period of 
time tup^jate smaller than t^ax* 

Advantageously, the flag comprises the identity RNC-ID of the 
reinitialized radio network controller. In this case, only the user equipment 
devices for which the UTRAN radio network temporary identity contains the 
identity RNC-ID make their presence known to the UTRAN network. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The characteristics and advantages of the invention shall appear more 
clearly from the following detailed description which is made with reference 
to the appended drawings, of which: 

Figure 1, which has already been described, shows the standard 

architecture of a UMTS system; 

Figure 2 illustrates a first embodiment of the system according to the 
invention; and 

Figure 3 illustrates a second embodiment of the system according to 
the invention. 

DETAILED DESCRIPTION 

According to the invention, in the event of a temporary interruption of 
the operation of one of the radio network controllers and after the 
reinitialization of this radio network controller, the UTRAN network sends a 
piece of information to all the cells controlled by this radio network 
controller and all the cells controlled by its neighbours. This piece of 
information prompts the user equipment devices that are located in these 
cells to make their presence known to the UTRAN network. According to the 
invention, the user equipment devices in connected mode are also capable of 
processing this piece of information. 

This piece of information is for example transmitted through a 
broadcast channel. 

In a first embodiment illustrated by Figure 2, the information sent is a 
modified value Tj^ew of the updating period of the cells broadcast by the 
broadcast channel. It may be recalled that it may be asked to a user 
equipment device to regularly send a message to the UTRAN network at 
intervals T given by the broadcast channel of the cell in which it is located. 
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The duration of these intervals may be in the range of some hours. This 
means that the user equipment device may remain inaccessible for several 
hours if the associated serving radio network controller has suffered a failure 
just after the last update message sent by the user equipment device. 
Therefore, according to the invention, a new period value Tj^^^, smaller than 

T, for example T^ew ^ 15 minutes, is sent through the broadcast channel so 
that the user equipment devices can very quickly make their presence known 
to the UTRAN network. 

So that all the user equipment devices in connected mode will not 
make their presence known at the same time to the UTRAN network, each 
user equipment device in connected mode will preferably respond at the end 
of a random period of time t^pdate smaller than Tnew- 

Figure 2 considers a user equipment device UE in connected mode. 
Said user equipment device is connected to a radio network controller which 
is either its serving radio network controller SRNC or a radio network 
controller neighbouring this controller SRNC, referenced DRNCl, DRNC2 or 
DRNC3. The radio network controllers that are neighbours of SRNC are also 
called drift radio network controllers. These drift radio network controllers 
designate the radio controllers by which a connection can be routed in order 
to reach the serving radio network controller SNRC The drift radio network 
controllers communicate with the serving radio network controller or 
between them through the interface lur. 

According to the invention, the new value T^ew is broadcast in the 
cells controlled by the radio network controllers SNRC, DRNCl, DRNC2 or 
DRNC3. In response, all the user equipment devices in cormected mode that 
are in the cells send an update message. Each user equipment device 
randomly determines a period of time t^p^ate smaller than T^ew 
of which the update message is sent 
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After reception of the update message coming from the user 
equipment device UE, the network UTRAN detects the fact that the 
equipment UE is in connected mode. Should all or part of the parameters of 
the connection set up between the user equipment device UE and the core 
5 network be lost, the network UTRAN may ask the user equipment device UE 
to go back into idle mode. 

According to another embodiment illustrated by Figure 3, the network 
UTRAN, after the reinitialization of the radio network controller SRNC, 
sends a flag into the cells controlled by the radio network controllers SNRC, 

10 DRCNl, DRNC2 and DRNC3> indicating that the radio network controller 
SNRC has been reinitialized, and a time value t^ax attributed to the user 
equipment devices to send an update message. In response, all the user 
equipment devices in connected mode, that are located in the cells send an 
update message at the end of a random period of time t^pdate proper to 

15 each of the user equipment devices and smaller than t^ax- The value 
^update is proper to each user equipment device. 

Advantageously, the flag comprises the identity of the radio network 
controller that has suffered failiu"e and has been reinitialized. Since the 
URNTI of the user equipment device UE contains the identity of its serving 

20 radio network controller RNC-ID, the user equipment device UE can 
ascertain that the radio network controller which has suffered failure is its 
serving radio access network. If this is the case, the user equipment device 
sends an update message to the UTRAN network at the end of a period of 
time t^^pdate- ^ is not the case, it does not have to send any update 

25 message and resumes normal operation as if no flag had been received. This 
variant limits the number of update messages sent following the 
reimtialization of a radio network controller. 



